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(57) Abstract 

A method of sterilising surgical instruments at ambient temperatures comprises firstly washing the instrument with water and with 
a detergent liquid having bactericidal properties to remove blood, body fluid and/or body tissue adhering to the instrument and thereafter 
washing the instrument in a sterile aqueous solution of an iodate and iodide at a pH of from 3 to 5. Also provided is a sterilant liquid 
which is a sterile aqueous solution of an iodate and an iodide, preferably sodium iodate and potassium iodide, respectively, buffered at a 
pH of from 3 to 5. 
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A STERILANT SOLUTION AND A METHOD 
OF STERILISING SURGICAL INSTRUMENTS 

This invention relates to a sterilising system 
5 and in particular to a method and solution for 
sterilising surgical instruments at ambient 
temperature. 

Several methods are already known for sterilising 
surgical instruments at ambient temperature. One such 

10 is described in WO 92/11875 where there is described 
and claimed a process for sterilising surgical 
instruments at ambient temperature characterised in 
that the process comprises the steps of firstly 
decontaminating the surgical instrument in a closed 

15 environment by washing it with water and with a 

detergent liquid having bactericidal properties to 
remove any blood, body fluid and/or body tissue 
adhering to the instrument, and secondly washing the 
instrument in said closed environment in a strongly 

20 bactericidal liquid to sterilise the instrument. Also 
described and claimed in WO 92/11875 is an apparatus 
suitable for use in the process for sterilising 
surgical instruments as described above which 
apparatus comprises a base unit having connected 

25 thereto a closed container for surgical instruments 
within which the surgical instruments are to be 
sterilised, said container having a fluid-tight lid, 
holding means for holding such surgical instruments, 
an inlet and an outlet for the detergent and 

30 sterilising liquids, venting means, pump means for 

pumping the detergent and sterilising liquids into and 
out of the container, and sensor and control means for 
controlling the order and amount of pumping. 

The above mentioned process and apparatus provide 

35 a very effective means of sterilising surgical 

instruments, and in particular delicate surgical 
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instruments such as endoscopes, under ambient 
conditions so that the surgical instruments are not 
damaged by the high temperatures employed in 
conventional autoclaving sterilisation procedures. 

As is explained in the above mentioned published 
patent specification, prior cold sterilising 
procedures have a number of disadvantages which the 
process and apparatus of the specification overcome. 

The preferred strongly bactericidal liquid 
described for use in the second step of the above 
mentioned process is an iodine solution. Iodine 
solutions are in fact very effective sterilising media 
which can destroy all microbes. 

There is the need for shorter sterilising cycles 
15 when using sterilising apparatus since the longer is 
the sterilising process the longer is the time during 
which the surgical instruments are unavailable for 
use, and an advantage of the method of the present 
invention is that it enables the sterilising procedure 
20 to take less time. 

According to the present invention there is 
provided a method of sterilising surgical instruments 
at ambient temperatures which method comprises firstly 
washing the instrument with water, then with a 
25 detergent liquid having bactericidal properties to 

remove blood, body fluid and/or body tissue adhering 
to the instrument and thereafter washing the 

instrument in a g^or-j i o^j^p^^is saljjtinn of an iodate ^ 

and^_an_J^odide--at^ from 3 to sT^"^^^^ " ^"^S 

30 The present invfeS55©n— a-lso provides a sterile 

aqueous solution of an iodate at a concentration of 

0.1 M to 1 M and an iodide at a concentration of 

0.01 M to 1 M buffered at a pH of from 3 to 5 for use 

as a sterilising liquid. 
35 It should be appreciated that in practice the 

sterilising solution of the present invention will 
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usually be used in a sterilising process after the 

contaminated surgical instruments have already been 

washed by water and a detergent liquid to remove 

blood, body fluid and/or body tissue adhering to the 

5 instrument. Such detergent is preferably a solution 

of a quaternary ammonium compound such as Cetrimide, 

preferably in an amount of 0.07 to 5% by weight, 

typically a 1% aqueous solution. Cetrimide is a 

mixture of surface-active quarternary ammonium 

10 compounds which are C,^ ^ and ^ 

12 , 14 16 

alkyltrimethylammonium bromides. The pH of such 
solution is not critical. However, as mentioned 
above, the pH of the sterilising liquid itself is 
important and must be in the range from 3 to 5, 

15 preferably at about 4 or 4.5. The pH is stabilised in 
this range by a suitable buffer, preferably an acetate 
buffer but any other suitable buffers may be used, 
such as a citrate/phosphate buffer. 

The iodate used in the sterilising solution is 

20 preferably sodium iodate and its amount will 

preferably be in the range from 0.05 M to 0.5 M. 

The iodide used in the sterilising solution is 
preferably potassium iodide which will be used in the 
range from 0.1 M up to 1 M or 0.5 M. This dissolves 

25 any free iodine produced when iodate reacts with 
iodide at an acid pH. 

An example of a sterilising solution in accord 
with the present invention is a 0.3 M aqueous s olution 
of pot assium iodide co ntaining 0.25 M sodium iodate 

30 and 0.1 M sodium acetate at a pHjof4^. Another 

example of a sterilising solution in accord with the 
invention is a 0.3 M aqueous solution of potassium 
iodide containing O.l M sodium iodate and 0.1 M sodium 
acetate buffer at a pH of 4.5. 

35 Some particular considerations need to be borne 

in mind when using the combination of sodium iodate 
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and potassium iodide in this invention. 

Firstly, one of the primary aims is to produce a 
solution which has maximum oxidising potential and 
will also produce a high iodine concentration. The 
relevant reaction mechanisms are believed to be as 
follows : - 

1) lodate ions are reduced by reducing 
substances as follows: 



IO3 + 6H + 66*" >I~ + BH^O; 

2) lodate and iodide ions react together to 
yield free iodine: 

IO3" + 51" + 6H"^ ^21^ + 3H^0; 

and 

3) Free iodine is oxidised by the iodate: 
^5 + + 6H^ ^51"^ + 3H^0 

However, the solubility of sodium iodate is 
relatively limited and there is a practical upper 
limit of about 0.5 M for sodium iodate. Undissolved 
sodium iodate is to be avoided and therefore the 
20 concentration of sodium iodate and the temperature of 
storage of the sterilant solution need to be so chosen 
as to avoid problems arising from lack of solubility, 
e.g. clogging of filters and change in the 
concentration, and therefore the effectiveness of the 
25 sterilant solutions. 

Also iodine crystal formation must be avoided 
since this also may lead to such problems as clogging 
of filters. For any particular sodium iodate 
concentration there is a minimum concentration of 
30 potassium iodide to prevent iodine crystal formation. 
This minimum can be readily determined by routine 
tests . 

In a typical sterilising method using the 
sterilant of the present invention the void space of 
3 5 the steriliser tray containing the surgical 

instrument(s) is filled with sterile water and then 
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emptied to be replaced by sterile air. The void space 
is then filled with 1% Cetrimide. This is achieved by 
mixing 19.5% Cetrimide (200 ml) with 3700 ml sterile 
water, and then emptying to be replaced by sterile 
air. The void space is then refilled with 1% 
Cetrimide and left to stand for 10 minutes before 
being drained and refilling with sterile air. Three 
successive washes with sterile water are then 
performed and each time the void space is allowed to 
fill with sterile air. The tray is then filled for 
example with 0.25 M sodium iodate in 0.1 M sodium 
acetate pH 4.0 also containing 0.3 M potassium 
iodide. This solution is retained for ten minutes 
before being drained to be replaced by sterile air. 
The tray is then filled with sterile water and finally 
emptied to be replaced with sterile air. 



35 
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CLAIMS : 

1. A method of sterilising surgical instruments 
at ambient temperatures which method comprises firstly 
washing the instrument with water, then with a 
detergent liquid having bactericidal properties to 
remove blood, body fluid and/or body tissue adhering 
to the instrument and thereafter washing the 
instrument in a sterile aqueous solution of an iodate 
and iodide at a pH of from 3 to 5. 

2. A method as claimed in claim 1 wherein the 
iodate is sodium iodate. 

3. A method as claimed in claim 1 or claim 2 
wherein the concentration of iodate is from 0.01 M to 
IM. 



4. A method as claimed in claim 3 wherein the 
concentration of iodate is from 0.05 M to 0.5 M. 

5. A method as claimed in any one of the 
preceding claims wherein the iodide is potassium 

25 iodide. 

6. A method as claimed in any one of the 
preceding claims wherein the iodide is present in an 
amount of O.Ol M to l M. 

30 

7. A method as claimed in claim 6 wherein the 
concentration of iodide is from 0.03 M, preferably 
from 0.1 M up to 0.5 M, preferably up to 0.3 M. 

•^^ 8. A method as claimed in any one of the 

preceding claims wherein the detergent is a 
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bactericidal quaternary ammonium compound. 

9, A method as claimed in claim 8 wherein the 
quarternary ammonium compound is Cetrimide. 

5 

10. A method as claimed in claim 8 or claim 9 
wherein the quaternary ammonium compound is present in 
an amount of from 0.07% to 5%. 

10 11. A method as claimed in any one of the 

preceding claims wherein the aqueous solution of 
iodate and iodide is buffered using an acetate buffer. 

12. A sterile aqueous solution of an iodate at a 
15 concentration of from 0.01 M preferably from 0.05 M, 
to IM and an iodide at a concentration of from 0.01 M 
to 1 M or 0.5 M, preferably to 0.3 M, buffered at a pH 
of from 3 to 5, for use as a sterilising liquid. 

20 



25 



30 
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